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ThreatenedThreatened

 Coastal developmentCoastal development
 Mangrove removalMangrove removal
 SewageSewage
 DredgingDredging
 RunoffRunoff
 TourismTourism
 OverfishingOverfishing
 Warming SeasWarming Seas



Reefs at Risk in the Caribbean Reefs at Risk in the Caribbean 
(2004)(2004)

Threat analysis fed 
into evaluation of 
economic losses 
• Coastal Development

• Watershed-based sources of 
sediment and pollution

• Marine-based threat

• Overfishing



If current trends in coral reef If current trends in coral reef 
degradation continue, coastal degradation continue, coastal 
communities and national communities and national 
economies are poised to sustain economies are poised to sustain 
substantial economic losses.substantial economic losses.



Valuation: Coral reefValuation: Coral reef--associated associated 
fisheriesfisheries

 Net annual revenues of Net annual revenues of 
over $300 million in 2000.over $300 million in 2000.

 Fisheries could decline by Fisheries could decline by 
3030--45% by 201545% by 2015

• Estimated loss of net revenues between US$95 
million to US$140 million per year by 2015.



Valuation: Dive TourismValuation: Dive Tourism

 Net annual revenues of Net annual revenues of 
over $2 billion in 2000.over $2 billion in 2000.

 Coral degradation could Coral degradation could 
results in a 2results in a 2--5% reduction 5% reduction 
in revenues by 2015in revenues by 2015

• Estimated loss of net revenues between US$100 
million to US$300 million per year by 2015.



Valuation: Shoreline ProtectionValuation: Shoreline Protection

 Over 20% of Caribbean Over 20% of Caribbean 
coastline protected by coral coastline protected by coral 
reefs. reefs. 

 Estimated value of this Estimated value of this 
service is between $700 service is between $700 
million and $2.2 billion.   million and $2.2 billion.   

• Reef degradation could result in losses estimated 
between US$140 million to US$420 million per 
year by 2050.



OverviewOverview

 Highlight value of Caribbean ReefsHighlight value of Caribbean Reefs
 Provide examples of valuationProvide examples of valuation
 Discuss limitationsDiscuss limitations
 Prompt discussion of what types of Prompt discussion of what types of 

economic studies and information are economic studies and information are 
most usefulmost useful



Influencing better ManagementInfluencing better Management

 Economic Valuation is a tool to guide Economic Valuation is a tool to guide 
coastal planning, investment and coastal planning, investment and 
management in the longmanagement in the long--term interest of term interest of 
local communities and the country  local communities and the country  



Economic Valuation applicationsEconomic Valuation applications

 Highlight economic contribution to GDP  Highlight economic contribution to GDP  

 Compare benefits of development / Compare benefits of development / 
management options management options 

 Encourage increased investment in coastal Encourage increased investment in coastal 
management / MPAs / fisheries managementmanagement / MPAs / fisheries management

 Guide setting of User FeesGuide setting of User Fees

 Support damage assessmentSupport damage assessment



Total Economic ValuationTotal Economic Valuation

Total Economic Value (TEV)

Use Value Non-use Value

Direct use
value

Indirect use
value

Option 
value

Existence Value

-consumptive 
-non-consumptive

-bequest value



Focus on 3 Coral Reef Focus on 3 Coral Reef 
Goods and ServicesGoods and Services

 Tourism and recreationTourism and recreation

 FisheriesFisheries

 Shoreline protection servicesShoreline protection services



NonNon--Valued ServicesValued Services

Total Economic Value (TEV) would also include:Total Economic Value (TEV) would also include:

Other Use Values:Other Use Values:
 Option Values (e.g. pharmaceutical)Option Values (e.g. pharmaceutical)
 Carbon storageCarbon storage
 Building materialsBuilding materials

NonNon--Use ValuesUse Values
 Bequest ValueBequest Value
 Existence ValueExistence Value

We focus on values 
that can be reliably 

estimated using 
available data



Belize Belize -- Annual economic contribution Annual economic contribution 
of coral reefs is between of coral reefs is between 

US $270 and $370 million in 2007US $270 and $370 million in 2007
--..

Coral Reef Goods and Serivces - 
(Annual Values) 
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 Tourism and Recreation Tourism and Recreation --
US$135 to $175 million US$135 to $175 million 

 Coral reefCoral reef--associated associated 
fisheries fisheries -- US$13 US$13 -- 14 14 
million / yearmillion / year

 Shoreline protection Shoreline protection 
services services ––US$120 US$120 -- 180 180 
million per yearmillion per year





1. Valuing Fisheries1. Valuing Fisheries

 Economic ImpactEconomic Impact
Coral reef associated speciesCoral reef associated species
Data limitedData limited
# fishermen# fishermen
LandingsLandings
$ from sales and processing$ from sales and processing
Operating costsOperating costs

Photo: J. Stockbridge



Coral reefCoral reef--associated associated fisheries fisheries –– valuation valuation 

example for Tobagoexample for Tobago ––

 important for cultural tradition, safety net, and livelihoodimportant for cultural tradition, safety net, and livelihood

 provide annual economic benefits estimated at between provide annual economic benefits estimated at between 

US$0.8 US$0.8 –– 1.3 million. 1.3 million. 
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2. Valuing Tourism2. Valuing Tourism

 Economic ImpactEconomic Impact

 Difficult to identify “coral reefDifficult to identify “coral reef--associated” associated” 
visitorsvisitors
 ReefReef--associated visitor daysassociated visitor days
 Would visitors come if no reef?Would visitors come if no reef?
 Would visitors come if degraded reef?Would visitors come if degraded reef?
 Beach users?Beach users?

Photo: WRI



Tourism data needs Tourism data needs 

 Visitor numbers (stayVisitor numbers (stay--over, cruise)over, cruise)
 Hotel prices and occupancy ratesHotel prices and occupancy rates
 Activity surveysActivity surveys
 Marine recreation operations and revenueMarine recreation operations and revenue

 Some MPAs have good visitation numbers Some MPAs have good visitation numbers 
–– Bonaire, SMMA, Bonaire, SMMA, HolHol ChanChan



Annual economic contribution Annual economic contribution 
of coral reefs in Belize is between of coral reefs in Belize is between 
US $270 and $370 million in 2007.US $270 and $370 million in 2007.

Over $135 M from tourismOver $135 M from tourism
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64% of tourist nights 64% of tourist nights 

were reef or mangrove were reef or mangrove 

associatedassociated



Reef Associated Tourism in BelizeReef Associated Tourism in Belize

Reef-associated: (Pct of Total)

Accommodation 38%

Recreation 25%

Other Visitor Expenses 22%

Marine Park Fees 1%

Taxes and Service Charges 11%

Cruise Tourism (revenues & 
taxes) 3%

Total Direct Impacts US$135 – 175 mill



Beaches and Tourism Beaches and Tourism 

 Focus on Beaches in DR and JamaicaFocus on Beaches in DR and Jamaica
 Estimate beach loss due to coral Estimate beach loss due to coral 

degradationdegradation
 Estimate loss of hotel value due to Estimate loss of hotel value due to 

reduced beach widthreduced beach width



Beach Results for DRBeach Results for DR

 Beach erosion ~ 0.5 m / yr due to Beach erosion ~ 0.5 m / yr due to 
development, reef degradation and SLRdevelopment, reef degradation and SLR

 Each m of beach adds $1.50 to average Each m of beach adds $1.50 to average 
nightly room pricenightly room price

 If degradation and erosion continues, If degradation and erosion continues, 
resorts will loose US$52resorts will loose US$52--100 million over 100 million over 
next 10 years.next 10 years.



Beach erosion as a mayor threat for 
tourism



3333

La Caleta fishermen have 
been overfishing park 
waters since decades ago, 
an MPA was created in late 
1980s, but due to lack of 
regulations fish populations 
continued to decline, now 
with the implementation of 
a comanagement and 
funding, they await for the 
miracle of fish



Strong media coverage



Presenting relevant topics to DR 
economics



Targeting the youngest to assure a better future



Physical restoration and signage



Promotion and marketing



Community-based business plans to develop 
eco tourism



Offer and marketing of tourism products





3. Shoreline Protection Services3. Shoreline Protection Services
 Innovative valuation method developed with Innovative valuation method developed with 

IMAIMA in Trinidadin Trinidad

 Integrates physical and economic dataIntegrates physical and economic data

 Isolates the role of reefs in protecting the shoreIsolates the role of reefs in protecting the shore

 Estimates “damages avoided”Estimates “damages avoided”

 Can use Climate Scenarios for adaptation  Can use Climate Scenarios for adaptation  
planningplanning



Shoreline Protection AnalysisShoreline Protection Analysis
(5 steps)(5 steps)

1.1. Identify vulnerable areasIdentify vulnerable areas

2.2. Identify shoreline protected by coral reefsIdentify shoreline protected by coral reefs

3.3. Evaluate the relative stability of the Evaluate the relative stability of the 
shoreline shoreline 

4.4. Isolate role of reefs in shoreline protectionIsolate role of reefs in shoreline protection

5.5. Estimate potential storm damage avoidedEstimate potential storm damage avoided



1.

6% of Tobago’s land area rated “vulnerable.



Reef Protection

0 Not protected by reef 51%

2 Within 100 m of fringing reef 45%

3 Protected by Barrier Reef 4%

2.



Shoreline Stability Factors Shoreline Stability Factors (from IMA)(from IMA)

1.1. Coastal Geomorphology  Coastal Geomorphology  
2.2. Coastal Geology  Coastal Geology  
3.3. Coastal Protection Structures Coastal Protection Structures 
4.4. Wave EnergyWave Energy
5.5. Storm/Hurricane Events Storm/Hurricane Events 
6.6. Coral Reef Index (Reef type, continuity, distance Coral Reef Index (Reef type, continuity, distance 

offshore) offshore) 
7.7. Coastal ElevationCoastal Elevation
8.8. Coastal SlopeCoastal Slope
9.9. Coastal VegetationCoastal Vegetation
10.10. Anthropogenic ActivitiesAnthropogenic Activities



3a. Relative Total Coastal 3a. Relative Total Coastal 
Protection (RTCP)Protection (RTCP)

 With reef presentWith reef present  Without reefWithout reef



3b.



Potentially Avoided DamagesPotentially Avoided Damages

 Estimated based on property values in Estimated based on property values in 
“vulnerable areas” which are “protected by a “vulnerable areas” which are “protected by a 
reef,” based on the “relative reef reef,” based on the “relative reef 
contribution” for that area.contribution” for that area.

 Tobago Tobago –– property values estimated at property values estimated at 
US$18 US$18 –– 22 per square foot 22 per square foot 

 Potentially Avoided Damages (annual Potentially Avoided Damages (annual 
average) US $18 average) US $18 –– 33 mill33 mill



Advantages of ApproachAdvantages of Approach

 Spatially Explicit Spatially Explicit –– Useful for planningUseful for planning
 “vulnerable areas”“vulnerable areas”
 coastline protected by coral reefscoastline protected by coral reefs
 relative protection afforded by reefsrelative protection afforded by reefs

 Can be used for examining climate change Can be used for examining climate change 
scenariosscenarios



Limitations of ApproachLimitations of Approach

 Values are for presence or absence of Values are for presence or absence of 
coral reefscoral reefs
 Does not consider degradation over timeDoes not consider degradation over time

 Focus on 25 yr storm eventFocus on 25 yr storm event



MPAMPA--level Valuationlevel Valuation

 Bonaire MP Bonaire MP –– Dixon study was useful for Dixon study was useful for 
setting user fees, making the park selfsetting user fees, making the park self--
financingfinancing

 BuccooBuccoo Reef MP Reef MP –– High value relative to High value relative to 
cost of management cost of management 

 DR DR -- La La CaletaCaleta –– setting recreation user setting recreation user 
feesfees



Jamaican Coral Reef Jamaican Coral Reef 
Valuation StudiesValuation Studies

Location Count Good / Service Count
Montego Bay 7 Tourism 8
Discovery Bay 1 Fisheries 7
Ocho Rios 1 Shoreline Prot. 3
Protland Bight 1 Biodiversity 2
National 2



Valuation IssuesValuation Issues

 Many assumptionsMany assumptions
 Estimates are subjectiveEstimates are subjective
 Difficult to defend in courtDifficult to defend in court

 Sometimes not policy relevant Sometimes not policy relevant 
 Important that Econ Valuations are Important that Econ Valuations are 

designed with a particular purpose / designed with a particular purpose / 
application in mindapplication in mind







Tools for Coral Reef ValuationTools for Coral Reef Valuation

 FisheriesFisheries
 TourismTourism
 MPAMPA--level valuationlevel valuation

 On On www.reefsatrisk.wri.orgwww.reefsatrisk.wri.org


